M. Gueye et al.
Introduction
The gestational trophoblastic disease (GTD) is a disease of the proliferative trophoblastic allograft that consists of: partial mole; complete hydatidiform mole; invasive and metastatic mole; choriocarcinoma; placental-site trophoblastic tumour (PSTT); and epithelioid trophoblastic tumour (ETT) [1] . After uterine evacuation, 80% of hydatiform mole cases follow spontaneous remission, but in about 20% of cases, trophoblastic tissue escapes maternal immunological surveillance, invades the maternal host, and progresses to postmolar gestational trophoblastic neoplasm (GTN) [2] .
In 2002, the International Federation of Gynaecology and Obstetrics (FIGO) and the World Health Organization (WHO), combined anatomic staging with a modification of the WHO prognostic index score, for an internationally agreed risk assessment and treatment approach ( Table 1 and Table 2 ) [1] . While in the traditional WHO scoring system the GTN was divided into low, medium and high-risk groups, in the new system the GTN is stratified into two groups: 1) low-risk group (score ≤ 6) intimating single-agent chemotherapy; and 2) highrisk group (score > 6) mandating multi-agent chemotherapy [1] .
Single-agent chemotherapy with sequential methotrexate (MTX)/actinomycin D (ActD) is the preferred treatment in patients with stage I GTN who desire to retain fertility and in patients with low-risk metastatic GTN with a rate of response of 83.5% of patients with stage I GTN, 80% patients with low-risk stage II GTN and 81.8% patients with low-risk stage III GTN [2] .
GTN patients, who present with a low-risk score, respond then well to chemotherapy. However, an appropriate assessment of the risk of failure with single agent therapy and selection of the appropriate treatment is essential. In low-income counties, MTX is more available than other drugs and is used for treatment of low-risk gestational trophoblastic neoplasia.
This study aimed to assess efficacy of intramuscular methotrexate 8-day protocol in the treatment of low-risk 
Methods
This study was performed at Gynaecologic and Obstetric Clinic of Dakar Teaching Hospital, the reference Centre of GTD in Senegal. Two protocols of follow up were used in our centre in two points of time. From 2006 to 2011, women were followed-up in accordance with hospital protocol called "Score de Dakar" [3] . This score includes age, parity, area of residence, blood group, revenue, level of post-evacuation hCG, character of vesicles, duration of pregnancy and history of hydatiform mole. According to this score, patients were classified into low (LR), medium (MR) and high risk (HR) of progression to GTN. For the LR, monitoring of hCG is recommended, for MR, single agent chemotherapy (Chem-P) with methotrexate (25 mg per day from D1 to D5) is prescribed and for HR patients, hysterectomy associated to chemotherapy (Chem-T) (methotrexate 20 mg/Kg i.m and cyclophosphamide 500 mg i.v: day 1 and day every 3 weeks) is recommended until achieving undetectable serum hCG.
At the beginning of 2011, patients were followed according to FIGO's recommendations. From 2011 to 2014, we diagnosed 88 low-risk gestational trophoblastic neoplasia (GTN) patients. FIGO 2002 criteria were used to diagnose post-molar GTN: a high β-hCG level that has remained stable for four consecutive tests in 3 weeks, a 10% increase in β-hCG level for three consecutive tests in 2 weeks, any elevation in β-hCG level for 6 months after evacuation, a histopathologic diagnosis of choriocarcinoma.
Staging and scoring GTN patients were done according to Table 1 and Table 2 .
Patients of FIGO score less than 7 were considered to be low risk and included in this study. In our hospital, low-risk patients start their treatment with methotrexate (MTX) based on the 8-day protocol consisting of 1 mg/kg MTX in combination with 0.1 mg/kg folinic acid (FA) every other day.
Stable or increasing β-hCG levels after two courses of treatment were considered a failure to the initial single-agent chemotherapy. Patients were switched to a combination therapy with EMA-CO (etoposide, methotrexate, actinomycin D, cyclophosphamide, oncovin) or MAC (methotrexate, actinomycin D, cyclophosphamide) or other combinations according to availability of drugs and means of patients.
We used resistance to single-agent chemotherapy as the primary outcome and studied the frequency of resistance among low-risk GTN patients.
The patients with resistance to single-agent chemotherapy (cases) were compared with the patients who responded to chemotherapy (controls). Because the WHO scoring system is based on the values assigned to the different prognostic factors, the FIGO score was used only in univariate analysis. SPSS (Statistical Package for Social Science, 20.0) software was used for statistical analyses.
Results
Eighty-eight patients were diagnosed for GTN during the study period. Average age was 31 years (14 -54). The antecedent pregnancy was molar in 98.1% of cases while we observed one full term pregnancy. In 60.4% of patients no tumour was reported.
Ten patients (12.5%) underwent hysterectomy for GTN treatment. Patient characteristics are presented in Table 3 . Seventy-four patients underwent remission after single agent-chemotherapy. Mean number of MTX chemotherapy cycles required to achieve complete response was 6.9 which included administration of two additional cycles past initial normalization of β-hCG titers (range 2 -23 cycles).
Resistance rate to single-agent chemotherapy was 15.9% (14 patients). Nine of them achieved remission after multi-agent chemotherapy (Etoposide-Vincristine-Cyclophosphamide, 5FU-MTX-Etoposide, EMACO, MTXAct-D-Cyclophosphamide). Finally, 83 patients underwent remission (94.3%).
WHO score was significantly associated with the risk of resistance to single-agent chemotherapy (0.03). Other variables included in the WHO score as age, antecedent pregnancy, pre-treatment hCG, tumour size and FIGO stage were not significantly associated with resistance ( Table 4) .
Pre-treatment serum hCG > 100,000 IU/L was found in 9 patients (2 in the group with resistance) whereas only 6 patients had stage II or III (2 in the group with resistance).
We report five fatal cases. As they experienced resistance, multi-agent chemotherapy was prescribed. Unable to achieve the chemotherapy drugs appropriate to their condition (MAC or EMACO), they gave up and return to their village. After a couple of weeks, they were readmitted with visceral metastases and deceased in the following days.
Discussion
Resistance to single agent treatment was significantly associated with a FIGO score higher than 4 but not to other variables of the WHO score as interval from the index pregnancy, β-hCG level higher than 100,000 IU/L. We encounter several difficulties in diagnosis and management of gestational trophoblastic neoplasia. Monitoring of hCG is not properly achieved by all patients. Once the diagnosis of NTG established, the initiation of chemotherapy may be delayed for financial reasons. In case of resistance, a second-line chemotherapy is not automatically established. These are the limitations of this study.
Extensive experience has been accumulated in treating low-risk GTN over time, and over 14 different types of chemotherapy regimens have been described, but no consensus has been reached about the preferred first-line treatment. As there is no strong evidence to confirm the superiority of any one method, several treatments have been arbitrarily used in different centres. However, a consensus has been reached about the use of a single agent, such as MTX or ActD, for patients with low-risk disease. These drugs have induction remission rates of 50% to 90% [4] .
Primary response variability results from differences in drug doses, times and administration modes, as well as patient selection. In general, weekly IM or intermittent IV infusion of MTX and biweekly ActD are less effective than MTX and ActD for five days or MTX/FA for eight days. However, almost all patients are cured and have their fertility preserved despite the differences in initial remission after primary chemotherapy [4] . The weekly MTX 30 -50 mg/m 2 regimen has the advantage of convenience and low cost and toxicity, but has the lowest complete response rate among all other regimens [4] .
With methotrexate associated or not to folinic acid for eight days, rate of response was near 95% in our study. In The Cochrane review, Alazzam et al. aimed to determine the efficacy and safety of first line chemotherapy in the treatment of low risk GTN [5] . The review included randomised controlled trials (RCTs) [6] [7] , quasi-RCTs [8] - [10] and non-RCTs (cohort and case control studies (CCS) [11] [12] ) for the treatment of low risk GTN. Eight studies met the review entry criteria (n = 769). Based on the available evidence from the included RCTs, the authors conclude that "pulsed" dactinomycin is superior to weekly parenteral methotrexate at the reported dosages. However, the authors believe that rigorously designed, multicentred, randomised double-blind trials are required to evaluate other combinations of chemotherapy regimens, most importantly "pulsed" dactinomycin with the widely used 8-day methotrexate-folinic acid [5] .
Finally, 8-day methotrexate-folinic acid is effective in treatment of low risk gestational trophoblastic neoplasia. However, clinical trials are needed to find out affordable schedules or drugs for a better treatment of this intermediate group. In spite of different management and treatment approaches in GTN patients and regardless of their initial response, all the patients with a low-risk disease ultimately achieved remission even if second-line regimens are very difficult to implement in our context. Act D used in MAC and EMACO protocols is often obtained through donations. This drug whose effectiveness is recognized is not always available in our country. Moreover, its high price limits its access.
In developing world cost of treatment remains a major concern. MTX is a relatively safe, effective and inexpensive drug and thereby more easily available to Senegalese patients.
Conclusion
The 8-day protocol consisting of 1 mg/kg MTX in combination with 0.1 mg/kg folinic acid (FA) every other day is effective for women with LRGTN. The only significant prognostic factor for failure is pretreatment WHO score. We highly recommend the use of this protocol particularly in developing countries where methotrexate is available, affordable and relatively safe.
